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(54) DYNAMIC PRESSURIZING BEARING 

(57)Abstract: 

PURPOSE: To provide a dynamic pressurizing bearing which has an 
excellent slidability of a bearing surface and an excellent productivity at 
a low cost. 

CONSTITUTION: On the outer surface of the shaft 30 of a dynamic 
pressure bearing having a sleeve 2 which cooperates with the shaft 30, 
a thrust bearing flange 35 is formed through the insertion molding of 
synthetic resin, and the thrust receiving surfaces 36 and 37 as the 
bearing surfaces having the grooves 36a and 37a for generating 
dynamic pressure are formed. Accordingly, the use of the thermoplastic 
resin having the large contraction performance is enabled, and the 
excellent dimension precision and the small change through the lapse 
of time are enabled. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] The hydrodynamic bearing characterized by establishing the bearing surface which has a slot for 
dynamic pressure generating in the synthetic resin by which insert molding was carried out to axial external 
surface in the hydrodynamic bearing equipped with the shaft and the sleeve which has two incomes. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Sliding nature of this invention is good and it is related with the hydrodynamic bearing of 

low cost. 

[0002] 

[Description of the Prior Art] As a conventional hydrodynamic bearing, there is a thing as shown, for example in 
drawing 4 . This is used for the spindle motor of a magnetic disk drive, and is equipped with a shaft 1, its shaft 
1, and the sleeve (that is, dynamic pressure is generated in relative rotation) 2 that has two incomes. In the 
case of this drawing, the shaft 1 is being fixed, and by rotating the surroundings of that shaft 1 , a sleeve 2 
generates dynamic pressure and is supported by non-contact. 

[0003] A sleeve 2 has a boss 3 in the axial center section by elasticity metal, such as a copper alloy or an 
aluminum containing alloy, and has two radial bearing sides 4 and 5 as one bearing surface in the inner skin. The 
grooves 4a and 5a for herringbone-like generating [ dynamic pressure ] are formed in each of those radial 
bearing sides 4 and 5, respectively. Moreover, two thrust bearing sides 7 and 8 are established in the crevice 10 
of a major diameter from the boss 3 of the end ( drawin g 4 upper limit) of a sleeve 2. One thrust bearing side 7 
is formed in the inferior surface of tongue of the thrust plate 9 of doughnut plate type attached so that it might 
cover with the lid of the upper limit of a crevice 10. The thrust bearing side 8 of another side is formed in the 
bottom surface part of the crevice 1 0 which has countered the thrust plate 9. 

[0004] A shaft 1 is a product made from stainless steel, is set up by the base of housing 1 1 and has the 
thrust-bearing flanges 13 of elasticity metal, such as a copper alloy pressed fit in outer-diameter side 1a of the 
upper limit section, or an aluminum containing alloy. The thrust-bearing flange 13 is located in said crevice 10 
of a sleeve 2, and are the thrust abutments 15 and 16 as the bearing surface whose vertical both sides are one 
side, respectively. Groove 15a for dynamic pressure generating is formed in the thrust abutment 15 on top, and 
it is countered through the thrust bearing surface 7 and the thrust-bearing clearance 17 which are the bearing 
surface of another side (however, at the time of the nonrotation of a sleeve 2, both sides 7 and 15 contact and 
do not produce the thrust-bearing clearance 17). Moreover, groove 16a for dynamic pressure generating is 
formed in the thrust abutment 16 at the bottom, and it is countered through the thrust bearing side 8 and the 
thrust bearing clearance 18 which are the bearing surface of another side. 

[0005] Two radial abutments 21 and 22 as the bearing surface of another side placed lubricant ****** 24 in 
between, and were formed in it, and the peripheral face of a shaft 1 is countered through the bearing clearance 
23 in the radial bearing sides 4 and 5 which are one [ said ] bearing surfaces. The hub 25 is really attached in 
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the peripheral face of the above-mentioned sleeve 2 pivotable, and the annular hollow 26 is formed between 
the lower periphery of a sleeve 2, and the lower inner circumference of a hub 25. The stator 28 which Rota 
(magnet) 27 was fixed to the hub bore side of the hollow 26, separated the air gap G of the direction of a path 
to the Rota 27, and was allotted to circumferential opposite is fixed to housing 11, and brushless DC motor M 
of a radial gap form is constituted. The magnetic disk outside drawing is carried in the external surface of a hub 
25, and it has the structure of driving a magnetic disk, by rotating a sleeve 2 by Motor M. 
[0006] While constitutes radial bearing here and the grooves 4a and 5a for dynamic pressure generating of the 
above-mentioned radial bearing sides 4 and 5 as the bearing surface are formed in the bore side of a sleeve 2 
by plastic working by ball rolling. Moreover, while constitutes thrust bearing and the grooves 15a and 16a for 
dynamic pressure generating of the thrust abutments 15 and 16 as the bearing surface are formed in the both- 
ends side of the thrust bearing flange 13 pressed fit in outer-diameter side 1a of a shaft 1 by plastic working by 
the press. 
[0007] 

[Problem(s) to be Solved by the Invention] At the time of starting and a halt, a shaft 1 and a sleeve 2 carry out 
contact rotation of the hydrodynamic bearing. Therefore, it is desirable to use the good ingredient of sliding 
nature in the bearing surface to raise bearing endurance, however, the description of the lubricant used in the 
conventional hydrodynamic bearing since sliding nature used the copper alloy and aluminum containing alloy 
which are not necessarily good as an ingredient of a sleeve — how — starting / halt endurance — 
************ — there were things. Especially, in thrust bearing, by receiving axial load at a flat surface, since 
peripheral speed is also quick in the periphery section, there is a trouble that starting / halt endurance 
becomes short compared with radial bearing in many cases. 

[0008] Moreover, since the thrust-bearing flange is pressed fit in the outer-diameter side of a shaft, while 
components mark increase, it is necessary to process the bore side of a flange with a sufficient precision, and 
there is also a trouble that cost becomes high. Then, this invention aims at offering the hydrodynamic bearing 
of low cost which was made paying attention to the trouble of the above-mentioned conventional hydrodynamic 
bearing, and was excellent in the sliding nature of the bearing surface, and was excellent in mass-production 
nature. 
[0009] 

[Means for Solving the Problem] This invention relates to the hydrodynamic bearing equipped with the shaft 
and the sleeve which has two incomes, and is characterized by establishing the bearing surface which has a 
slot for dynamic pressure generating in the synthetic resin by which insert molding was carried out to axial 
external surface. 
[0010] 

[Function] Since the bearing surface with the slot for dynamic pressure generating is synthetic resin, the 
hydrodynamic bearing of this invention has good sliding nature. And injection molding of the bearing surface 
concerned is carried out by insert molding, and the mass production in low cost is possible for it. A shaft is 
made to stick and fix the bearing surface with the slot for dynamic pressure generating by which insert molding 
was carried out using contraction of the synthetic resin of the cooling process after shaping. Therefore, use of 
thermoplastics with comparatively large die shrinkage is possible, and there is little constraint of use resin. 
[001 1] Precision tends to secure [ the dimension of the slot for dynamic pressure generating formed with 
coincidence shaping ] the bearing surface formed in axial external surface by the insert molding of synthetic 
resin. Moreover, a synthetic-resin layer and a shaft stick and there is little aging of dimensional accuracy. 
Moreover, in the case of the hydrodynamic bearing of this invention, the squareness of a radial bearing side and 
a thrust bearing side is decided by metal mold precision, and quality is stabilized. 

[0012] Incidentally, if it is going to fabricate a synthetic-resin layer to a metal sleeve bore, synthetic resin will 
exfoliate from a sleeve side in the cooling process after shaping. In order to prevent this, adhesives are 
beforehand applied and fabricated to a metal sleeve inside using thermosetting resin with little die shrinkage. In 
that case, it is necessary to hold until it hardens within metal mold, in order to use thermosetting resin, and a 
molding cycle becomes long, and mass-production nature falls. 
[0013] 

[Example] Below, the example of this invention is explained with reference to a drawing. In addition, the sign 
same into a considerable part identically to the former is attached, and the overlapping explanation is omitted. 
Drawing 1 is the sectional view of the hydrodynamic bearing of one example of this invention, and consists of 
sleeves 2 which carry out relative rotation of a shaft 30 and its perimeter. 

[0014] Said shaft 30 has the thrust-bearing flange 35 made of synthetic resin formed in outer-diameter side 
31a of the upper limit section by insert molding while placing lubricant ****** 24 in between and having the 
radial abutments 33 and 34 of the shape of a cylinder as the bearing surface in two upper and lower sides of 
the peripheral face of the axis which consists of stainless steel hardened by heat treatment. As synthetic resin, 
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what filled up PPS (polyphenylene sulfide) resin, an epoxy resin, polyamide resin, and polyacetal resin with 
wear-resistant improvement matter, such as a carbon fiber, EKONORU, graphite, molybdenum disulfide, and 
polyimide, for example is desirable. 

[0015] Vertical both sides of the thrust-bearing flange 35 are made into the thrust abutments 36 and 37 as the 
bearing surface, respectively, groove 36a for dynamic pressure generating is formed in the thrust abutment 36 
on top, and groove 37a for dynamic pressure generating is formed in the thrust abutment 37 at the bottom. The 
slots 36a and 37a for these dynamic pressure generating are imprinted and formed from metal mold at the time 
of the insert molding of the thrust-bearing flange 35. 

[0016] The thrust-bearing flange 35 by which insert molding was carried out to the shaft 30 is stuck to outer- 
diameter side 31a of a shaft by contraction of synthetic resin. It escapes from the thing of illustration to axial 
outer-diameter side 31a beforehand, and it has prepared circumferential groove 31b for stops in it. However, it 
escapes, and that what is necessary is just to prepare if needed, when axial load is small, it is not necessary to 
prepare circumferential groove 31b for stops. In addition, especially limitation is not carried out instead of 
circumferential groove 31b for the number of the configuration or circumferential groove so that it may not be 
a blue flag pattern by knurling tool processing. 

[0017] It consisted of an elasticity metal, and it had two radial bearing sides 4 and 5 in the bore side of a boss 
3, the slots 4a and 5a for dynamic pressure generating were formed in it of ball rolling, respectively, and the 
sleeve 2 of this example has countered the radial abutments 33 and 34 of the shaft 30 which is the bearing 
surface of another side. Moreover, two thrust bearing sides 7 and 8 faced and established in the crevice 10 of 
the upper limit of a sleeve 2 have countered the thrust abutments 36 and 37 which are the bearing surfaces of 
said shaft 30. 

[0018] Next, an operation is explained. In the quiescent state before rotation, the thrust bearing side 7 and the 
thrust abutment 36 which is the bearing surface of another side which countered this touch, and the thrust 
bearing clearance 17 does not intervene between both-bearings sides. If a sleeve 2 revolves around the shaft 
30 of a hydrodynamic bearing, the pressure of the fluid in the thrust bearing clearance 17 and 18 will become 
high in a pumping operation of the grooves 15a and 16a for dynamic pressure generating for thrust bearing, and 
the thrust abutments 36 and 37 will be rotated by the thrust bearing sides 7 and 8 and non-contact. The 
pressure of the fluid in the radial bearing clearance 23 becomes high at coincidence in a pumping operation of 
the grooves 4a and 5a for dynamic pressure generating for radial bearing, and the radial abutments 33 and 34 
are rotated by the radial bearing sides 4a and 5a and non-contact. 

[0019] However, the pressure of the fluid in the thrust-bearing clearance 17 by pumping operation of slot 36a 
for dynamic pressure generating is inadequate for surfacing a sleeve 2 in early stages of rotational, and the 
thrust shaft abutment 7 and the thrust abutment 36 carry out contact rotation. Moreover, when a sleeve 2 
stops from the condition of rotating by non-contact on the shaft 1, if rotational speed falls, the pressure of the 
fluid in the thrust bearing clearance 1 7 will decrease, and the thrust bearing side 7 and the thrust abutment 36 
will begin to carry out contact rotation similarly. 

[0020] The thrust abutment 36 of the thrust-bearing flange 35 which carries out contact rotation at this time is 
the good synthetic resin of sliding nature, the contact resistance with the thrust shaft abutment 7 of the sleeve 
which consists of an elasticity metal is small, therefore both wear is sharply reduced compared with the former. 
When a radial road applies to a small thing especially compared with axial load, the endurance of the 
hydrodynamic bearing of this example which used synthetic resin only for thrust bearing at the time of starting 
and a halt of a hydrodynamic bearing improves sharply, and a bearing life is extended. 

[0021] In this case, the thrust-bearing flange 35 in which the thrust abutment 36 which is the bearing surface 
which has slot 36a for dynamic pressure generating is established is formed by insert molding, and does not 
have to carry out cutting like the conventional metal flange, the assembly by the press fit to a shaft is also 
unnecessary, since the slots 36a and 37a for dynamic pressure generating are moreover processible at the time 
of shaping, it excels in mass-production nature, and cost is cheap, moreover, it is the air in a hydrodynamic 
bearing — it is possible to also process the air bleed hole for making a ball open for free passage outside if 
needed to having machined at the time of the above-mentioned insert molding conventionally, and cost is 
reduced also at the point. 

[0022] Other examples are shown in drawing 2 . It differs from the 1st example of the above in that this 2nd 
example formed the radial bearing and thrust bearing of shaft 30A in one by the insert molding of synthetic 
resin at the axial body. That is, insert molding also of the part of the radial abutments 33A and 34A of an axial 
outer-diameter side has been carried out in this synthetic-resin layer 40 at the same time it carries out insert 
molding of the thrust-bearing flange 35A of synthetic resin to the upper limit section of shaft 30A made from 
stainless steel. And at the time of insert molding, while forming the slots 36a and 37a for dynamic pressure 
generating in the thrust abutments 36A and 37A of thrust-bearing flange 35A at coincidence, the slots 33a and 
34a for dynamic pressure generating are formed in the radial abutments 33A and 34A of an axial outer- 
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diameter side. When it is too thin, its flow of resin is bad, and since shaping precision will stop being able to 
secure it easily if the thickness of the synthetic-resin layer 40 of the radial abutments 33A and 34A which are 
the bearing surfaces is too thick, its 0.2 - 1 mm extent is desirable. 

[0023] Since this example formed radial bearing and thrust bearing by the insert molding of synthetic resin, it is 
further excellent in mass-production nature, and low cost. Moreover, if insert molding is carried out to the 
outer-diameter side of a shaft, while the dimensional accuracy of the bearing surface at the time of shaping will 
improve, since synthetic resin has stuck to the shaft, there is an advantage that there is little fear of aging. If it 
is in this example, even if a radial road is large, the deactivation endurance of a radial bearing side can be 
raised. 

[0024] The example of further others is shown in drawing 3 . This example is an example at the time of 
considering as the axial penetration form where shaft 30B has penetrated sleeve 2A. Namely, while shaft 30B 
makes thrust-bearing flange 35B made of synthetic resin the central neighborhood of the shaft made from 
stainless steel in the axial outer-diameter side of the both sides and makes insert molding of the radial 
abutments 33B and 34B as the bearing surface made of synthetic resin to one again The slots 36a and 37a for 
dynamic pressure generating are formed in the thrust abutments 36B and 37B of thrust-bearing flange 35B, 
and the slots 33a and 34a for dynamic pressure generating are formed in the radial abutments 33B and 34B of 
an axial outer-diameter side. 

[0025] It has crevice 1 0A of a major diameter by the middle of boss 3A which penetrates an axis, and thrust- 
bearing flange 35of shaft 30B B is arranged in the crevice 10A by the direction of sleeve 2A. And the radial 
bearing sides 4A and 5A which counter the radial abutments 33B and 34B of a shaft through the radial bearing 
clearance 23 are formed in the bore side of said boss 3A of the both sides of crevice 10A. On the other hand, 
the thrust shaft abutments 7A and 8A which counter the thrust abutments 36B and 37B of thrust-bearing 
flange 35B by which insert molding was carried out to the shaft through the thrust-bearing clearance 17 and 18 
(in rotation condition) are formed in the flat surface at which crevice 10A faces. 

[0026] Also according to this example, the 2nd example of the above, and the same operation and effectiveness 
as abbreviation can be acquired. In addition, although each above-mentioned example explained the thing of 
structure which receives axial load in the bearing surface of both sides of a thrust-bearing flange, if the 
direction where the load of the axial load is carried out is an one direction, the end face of a shaft may be 
directly made into a thrust abutment, and a thrust-bearing flange may be omitted. 

[0027] Moreover, in the case of an example, the stainless steel hardened by heat treatment shall be used for 
the quality of the material of the shaft to be used, but the green wood which is not heat-treated not only in 
this is sufficient as it. Or the good copper alloy and aluminum containing alloy made from cutting are sufficient. 
Moreover, it is not necessary to limit especially the quality of the material of the thrust abutment which is the 
bearing surface made of synthetic resin, a radial abutment, and the bearing surface of the sleeve which is the 
phase hand part material which has two incomes, and stainless steel, synthetic resin, etc. can be used other 
than the copper alloy shown in the example, and an aluminum containing alloy. 

[0028] Moreover, although axial immobilization explained as sleeve rotation in the example, you may be axial 
rotation in sleeve immobilization on the contrary, or both rotation with a shaft and a sleeve is sufficient. 
Moreover, it may be free, the case where the thrust-bearing flange side of the axis end illustrated in the 
example is a top may be vertical reverse, and the use posture of a hydrodynamic bearing does not ask the 
perpendicular of a shaft, level, and slant further. 

[0029] Moreover, although the grooves 33a and 34a for dynamic pressure generating for radial bearing were 
formed only in the radial abutments 33 and 34, you may prepare both sides with the direction of the radial 
bearing side which counters. Similarly, you may prepare both sides not only with the thrust abutments 36 and 
37 but the thrust bearing side which counters also about the grooves 36a and 37a for dynamic pressure 
generating for thrust bearing. Moreover, the slots 33a, 34a, 36a, and 37a for each dynamic pressure generating 
of the above-mentioned example may not be restricted to a herringbone-like slot, in addition may be the 
grooves for dynamic pressure generating of well-known configurations, such as the shape for example, of a 
spiral. 

[0030] Moreover, lubricant ****** 24 illustrated in the 1st and 2nd examples is also omissible on a design. 
Moreover, lubricating system of the hydrodynamic bearing of this invention is not carried out, either, but 
especially limitation can apply various lubricating system, such as magnetic fluid lubrication besides oil 
lubrication and grease lubrication, water lubrication, and air lubrication, for it. In addition, in the case of water 
lubrication, if a synthetic-resin layer is prepared not only all over the bearing surface but all over a shaft, rust 
generating of a shaft can be prevented. 

[0031] The hydrodynamic bearing of this invention that has been explained above is the optimal as bearing of 
various spindle units, such as scanner motors, such as spindle motors, such as a magnetic disk and an optical 
disk unit, a cylinder motor of an audio equipment or a visual equipment, and a digital copier, and a fan motor. 
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[0032] 

[Effect of the Invention] As explained above, according to the hydrodynamic bearing of this invention, the 
effectiveness that the hydrodynamic bearing of low cost which wrote as that by which the bearing surface 
which has a slot for dynamic pressure generating in the synthetic resin by which insert molding was carried out 
is established in axial external surface, and was excellent in the sliding nature of the bearing surface, and was 
excellent in mass-production nature can be offered is done so. 

[0033] Moreover, since a synthetic-resin layer and a shaft stick, while use of thermoplastics with comparatively 
large contraction is possible since the die shrinkage of synthetic resin is used, and excelling in dimensional 
accuracy, aging of a dimension and the effectiveness that few hydrodynamic bearings are obtained do so. 
Furthermore, the effectiveness that the squareness of a radial bearing side and a thrust bearing side is decided 
by metal mold precision, and the product of the stable quality can be offered is also acquired. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of one example of this invention. 

[D rawing 2] It is the sectional view of other examples of this invention. 

[Drawing 3] It is the sectional view of the example of further others of this invention. 

[Drawing 4] It is the sectional view of the conventional hydrodynamic bearing. 

[Description of Notations] 

2 Sleeve 

2A Sleeve 

30 Shaft 

30A Shaft 

30B Shaft 

33 Radial Abutment (Bearing Surface) 

34 Radial Abutment (Bearing Surface) 
33A Radial abutment (bearing surface) 
34A Radial abutment (bearing surface) 
33B Radial abutment (bearing surface) 
34B Radial abutment (bearing surface) 

36 Thrust Abutment (Bearing Surface) 

37 Thrust Abutment (Bearing Surface) 
36A Thrust abutment (bearing surface) 
37A Thrust abutment (bearing surface) 
36B Thrust abutment (bearing surface) 
37B Thrust abutment (bearing surface) 

33a The slot for dynamic pressure generating 
34a The slot for dynamic pressure generating 
36a The slot for dynamic pressure generating 
37a The slot for dynamic pressure generating 
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